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ABSTRACT
Although K e l l e y  (1973) a rg u e d  t h a t  c auses  would  be 
d i s c o u n t e d  i n  d i r e c t  p r o p o r t i o n  t o  t h e i r  number, Shaver 
(1981) s u g g e s t e d  t h a t  because  of co m b in a t io n s ,  t h e  
d i s c o u n t i n g  f u n c t i o n  shou ld  be n o n l i n e a r .  A t h i r d  
a l t e r n a t i v e  (S h ak lee  & F i s c h h o f f ,  1977) s u g g e s t e d  t h a t  t h e  
s e a r c h  f o r  a cause  c e a s e s  once a s u f f i c i e n t  e x p l a n a t i o n  i s  
found f o r  an e v e n t .  A s t o r y  d e s c r i b i n g  t h e  h i r i n g  o f  a 
s e n i o r  e x e c u t i v e  f o r  a sm al l  b u s i n e s s  f i r m  was p r e s e n t e d  t o  
77 male and 78 f e n a l e  u n d e r g r a d u a t e  s t u d e n t s  u s i n g  an  
i n t e r a c t i v e  computer  program d e s ig n e d  s p e c i f i c a l l y  f o r  t h e  
r e s e a r c h .  A f t e r  b e in g  g iv e n  one of t h r e e  s e t s  of  
i n s t r u c t i o n s ,  12 p o s s i b l e  cau s es  f o r  th e  h i r i n g  d e c i s i o n  
were l i s t e d  by t h e  program. The s u b j e c t s  w ere  t h e n  in fo rm ed  
t h a t  on ly  a randomly s e l e c t e d  3 ,  6 ,  9 ,  or  12 of t h e s e  
m u l t i p l e  s u f f i c i e n t  c a u s e s  a c t u a l l y  e n t e r e d  i n t o  t h e  h i r i n g  
d e c i s i o n .  The mean c a u s a l i t y  a s s i g n e d  t o  each  c a u s a l  
e lement  was compared a c r o s s  c o n d i t i o n s .  R e s u l t s  showed no 
e f f e c t  f o r  t h e  number of c a u s a l  e l em en t s  p r e s e n t e d  t o  t h e  
s u b j e c t s ,  s u p p o r t i n g  none of t h e  t h e o r i e s .  R e s u l t s  
d e m o n s t r a t e d  t h a t  i n s t r u c t i o n s  d i d  have an e f f e c t  on t h e  
c a u s a l i t y  judgments ,  i n d i c a t i n g  t h e  need f o r  f u r t h e r  
r e s e a r c h .
M u l t i p l e  Causes and t h e  P r i n c i p l e  of D i s c o u n t i n g  
A L i n e a r  or N o n l i n e a r  F u n c t io n ?
2INTRODUCTION
Very few e v e n t s  o r  b e h a v i o r s  a r e  e x p l a i n a b l e  by one c a u s e ;  
t h e r e f o r e ,  a f u n d am e n ta l  t a s k  f o r  a t t r i b u t i o n  t h e o r y  i s  t o  d e s c r i b e  
how m u l t i p l e  c au s es  m i g h t  be t h o u g h t  t o  combine.  But o f t e n  s i n g l e  
f a c t o r s  a r e  i d e n t i f i e d  a s  " th e  c a u s e . "  T h i s  t e n s i o n  l e a d s  t o  t h e  
q u e s t i o n  abou t  how causes  combine.  I f  t h e  a t t r i b u t o r  i s  a b l e  t o  
g a t h e r  i n f o r m a t i o n  o v e r  t ime,  th rough  r e p e a t e d  o b s e r v a t i o n s ,  he or she 
can t h e n  r e l y  on t h e  a n a l y t i c a l  method o f  c o v a r i a t i o n  (K e l l e y ,  197 3) 
t o  s im p l i f y  t h e  d e c i s i o n .  The a t t r i b u t o r  makes h i s  c a u s a l  d e c i s i o n  by 
a p p l y in g  t h e  p r i n c i p l e  t h a t  "An e f f e c t  i s  a t t r i b u t e d  t o  t h e  one of i t s  
p o s s i b l e  c au s es  with  which,  over  t ime ,  i t  c o v a r i e s "  (1973,  p.  1 0 8 ) .
This  r e q u i r e s  m u l t i p l e  o b s e r v a t i o n s  of  t h e  e f f e c t ,  but  t h e  
a t t r i b u t o r  i s  a l s o  a b l e  t o  make c a u s a l  d e c i s i o n s  by a p p ly in g  t h e  
p r i n c i p l e  of c o v a r i a t i o n  a lo n g  t h e  source  d im ens ions— e n t i t i e s ,  
p e r s o n s ,  and t i m e / m o d a l i t y .  Each d im ens ion  has  i t s  own c r i t e r i o n ;  
d i s t i n c t i v e n e s s ,  consensus ,  and c o n s i s t e n c y ,  r e s p e c t i v e l y .  As an 
example of t h e  use of th e  c r i t e r i a ,  an i n t e r n a l  s t a t e  of s a t i s f a c t i o n  
f o l l o w i n g  t h e  h i r i n g  o f  a new employee would be a t t r i b u t e d  t o  t h e  
employee i f  t h e  a t t r i b u t o r  found  t h e  new employee t o  be e x c e p t i o n a l l y  
b r i g h t  ( d i s t i n c t  from th e  o t h e r  p o t e n t i a l  h i r e e s ) ,  i f  t h e  employee 
p r e s e n t e d  h i m s e l f  as an e x c e p t i o n a l l y  b r i g h t  p e r s o n  when m e e t in g  w i th  
both  s t a f f  and t h e  board  o f  d i r e c t o r s  ( c o n s i s t e n c y ) ,  and i f  o t h e r  
members of  t h e  management team agreed  on  t h e  e x c e p t i o n a l  b r i g h t n e s s  of 
t h i s  p a r t i c u l a r  employee ( c o n s e n s u s ) .  These t h r e e  d im ens ions  
c o l l e c t i v e l y  account  f o r  th e  m a j o r i t y  of v a r i a n c e  i n  open-ended
3a t t r i b u t i o n s  o f  c a u s a l i t y  ( E l i g  & F r i e z e ,  1975 ) ,  e s t a b l i s h i n g  t h e  
v a l u e  of t h i s  c l a s s i f i c a t i o n  system (S haver ,  198 1 ) .
On t h e  o t h e r  hand,  when t h e r e  i s  o n ly  a s i n g l e  i n s t a n c e  of an 
e v e n t ,  t h e r e  must  be some o t h e r  g u id i n g  p r i n c i p l e  f o r  d i s t i n g u i s h i n g  
c a u s e s  from c o n d i t i o n s .  Modern p h i l o s o p h i c a l  d i s c u s s i o n s  of  causes  
and c o n d i t i o n s  u s u a l l y  b e g in  w i t h  r e f e r e n c e  t o  M i l l ' s  (1888) a c c o u n t ,  
which s t a t e s  t h a t  t h e  sun of t h e  p o s i t i v e  and n e g a t i v e  a n t e c e d e n t s  of  
an e f f e c t  compose t h e  s u f f i c i e n t  c o n d i t i o n  f o r  t h e  e f f e c t .  He 
emphasized,  however,  t h a t  p e o p le  o f t e n  a r b i t r a r i l y  l a b e l  th e  
c o n d i t i o n s  (or  c o n d i t i o n )  a s  t h e  cause .  But a r e  p e o p l e s '  s e l e c t i o n  of  
c auses  among c o n d i t i o n s  r e a l l y  so a r b i t r a r y ?  I n  o r d e r  t o  answer t h i s  
q u e s t i o n ,  i t  i s  i m p o r t a n t  t o  r e d e f i n e  cause u s i n g  t h e  te rms s e t  f o r t h  
by a more r e c e n t  p h i l o s o p h e r ,  Coll ingwood (1940) .
Coll ingwood d i s t i n g u i s h e d  t h r e e  ty p e s  of  c a u s e s .  In t h e  f i r s t ,  
h i s t o r i c a l  s en s e ,  what  i s  caused  i s  a " f r e e  and d e l i b e r a t e  a c t  of a 
consc ious  and r e s p o n s i b l e  a g e n t  and ' c a u s i n g '  him t o  do { the  e v e n t )  
means a f f o r d i n g  him a m o t iv e  f o r  do ing  i t "  (p .  2 8 5 ) .  I h i s  sense of 
th e  word cause  i s  more a p p r o p r i a t e l y  used i n  a d i s c u s s i o n  between 
causes  and r e a s o n s ,  t h a n  h e r e ,  w i t h i n  a d e s c r i p t i o n  o f  how m u l t i p l e  
causes  m ig h t  combine.  Note,  though,  t h a t  Buss (197 8) u rg e d  
p s y c h o l o g i s t s ,  e s p e c i a l l y  a t t r i b u t i o n  t h e o r i s t s ,  t o  draw th e  
d i s t i n c t i o n  c o n s c i e n t i o u s l y  be tween  causes  and r e a s o n s  i n  o r d e r  t o  
i d e n t i f y  v a l i d  a t t r i b u t i o n s .  Accord ing  t o  Buss,  C o l l in g w o o d ' s  " f r e e  
and d e l i b e r a t e  . . . , "  b e h a v i o r  i s  i n t e n d e d  b e h a v i o r ,  an a c t i o n  
e x p l a i n e d  by t h e  a c t o r  by c i t i n g  r e a s o n s ,  by t h e  o b s e r v e r  by c i t i n g
4causes  a n d / o r  r e a s o n s .
The t h i r d  sense  of t h e  word cause  d e s c r i b e s  cause and e f f e c t  
r e l a t i o n s h i p s  i n  n a t u r e ,  in d e p e n d e n t  of human a c t i o n ,  so i t  i s  n o t  
im p o r t a n t  f o r  p r e s e n t  p u rp o s e s  and w i l l  no t  be d e a l t  w i t h  h e r e .  In 
C o l l in g w o o d ' s  second,  p r a c t i c a l  s c i e n c e  sense of c a u s a l i t y ,  hunan 
i n t e r v e n t i o n  p l a y s  an i n t e g r a l  r o l e .  What i s  caused  " i s  an  e v e n t  or 
s t a t e  of th in g s  which i s  i n  our  power t o  produce  or  p r e v e n t ,  and by 
p roduc ing  o r  p r e v e n t i n g  which we can produce or p r e v e n t  t h a t  whose 
cause i t  i s  s a i d  t o  be"  (1940,  p.  2 8 5 ) .  A w e ig h ty  d e f i n i t i o n ,  but  
wha t  i s  im p o r t a n t  h e r e  i s  t h e  i d e a  of c o n t r o l l a b i l i t y . Col l ingwood 
v ie w s  man a s  a m a n i p u l a t o r  f o r  h i s  own i n t e n t i o n s ,  of bo th  n a t u r e  and 
o t h e r  men.
Although Coll ingwood d e f i n e s  cause by d i s t i n g u i s h i n g  t h r e e  
d i f f e r e n t  s e n s e s  of  t h e  word,  t h e  im p o r t a n t  p o i n t  h e r e  i s  t h a t  p eo p le  
can and w i l l  e x t r a c t  d i f f e r e n t  causes  f o r  an e v e n t  from th e  same s e t  
of a n t e c e d e n t  c o n d i t i o n s .  While Coll ingwood a g r e e s  w i t h  M i l l  t h a t  
c a u s e s  a r e  s e l e c t e d  d i f f e r e n t i a l l y ,  he does n o t  a g r e e  t h a t  t h i s  
s e l e c t i o n  i s  an a r b i t r a r y  one.  A p r i n c i p l e  i s  d e r i v e d  from t h i s  v ie w :  
t h e  r e l a t i v i t y  of c a u s e s .  For any g iv e n  pe rson ,  t h e  cause of an ev en t  
i s  n o t  an a r b i t r a r i l y  chosen c o n d i t i o n ,  but  i t  i s  t h a t  one a n t e c e d e n t  
c o n d i t i o n  t h a t  t h e  p e r s o n  f e e l s  i s  r e l a t i v e  t o  h i s  p e r s o n a l  c o n t r o l .  
For example,  a woman i n t e r v i e w s  f o r  a jo b ,  and i s  n o t  h i r e d .  I f  an 
a s s o c i a t e  t o l d  h e r  t h a t  she was n o t  s e l e c t e d  f o r  th e  j o b  because  th e  
d e p r e s s e d  s t a t e  of t h e  w o r ld  economy in  r e c e n t  y e a r s  h a s  c r e a t e d  a 
demand f o r  h i g h l y  s p e c i a l i z e d  t e c h n i c a l  w o rk e r s ,  t h e  woman w i l l  no t  be
5s a t i s f i e d  as  t o  why she d id  n o t  p e t  th e  j o b .  She would be s a t i s f i e d ,  
however, w i th  t h e  e x p l a n a t i o n  t h a t  someone w i t h  a s o l i d  background  i n  
p e r s o n a l  computer  d a ta  a n a l y s i s  was h i r e d  f o r  th e  j o b .  The woman had 
no sense of c o n t r o l  over  t h e  s t a t e  of th e  w o r ld  economy, but  she  d id  
have  c o n t r o l  over  h e r  e d u c a t i o n  and t e c h n i c a l  s k i l l s .
C o l l in g w o o d ' s  e x p l a n a t o r y  c o n t r i b u t i o n  t o  cause and e f f e c t  has  
been c r i t i c i z e d  f o r  i t s  n a i v e t e  ( G o ro v i t z ,  1965) b u t  t h e  p o i n t s  
b rough t  out  w i t h i n  h i s  p r i n c i p l e s  a r e  i m p o r t a n t  because  they  b r i n g  
c a u s a l i t y  t o  a more  p e r s o n a l  l e v e l .  The p e r c e i v e r ' s  v i e w p o i n t  w i l l  
a f f e c t  h i s  o r  h e r  c a u s a l i t y  judgm ents .  C o l l in g w o o d ' s  p r i n c i p l e  of 
r e l a t i v i t y  of c au s es  a l s o  em phas izes  t h e  subsequen t  im por tance  of 
c o n t r o l .  The a t t r i b u t o r  seeks knowldege no t  f o r  i t s  t r u t h ,  bu t  f o r  
t h e  c o n t r o l  t h a t  i t s  power a f f o r d s .  The ana logy  of man a s  a  n a i v e  
s c i e n t i s t  i s  used  by K e l l ey  (1972)  t o  e x p l i c a t e  m a n ' s  a t t e m p t  t o  
o r g a n i z e  t h e  wor ld  around  him i n t o  forms t h a t  he  can u n d e r s t a n d .  
Knowledge may g i v e  power, bu t  u n d e r s t a n d i n g  g i v e s  a sense of c o n t r o l .
S e l e c t i n g  t h e  cause from among t h e  c o n d i t i o n s  may be a d i f f i c u l t  
t a s k  when t h e r e  i s  o n ly  a s i n g l e  i n s t a n c e  of th e  even t  or b e h a v i o r .  
Causes and c o n d i t i o n s  c o - e x i s t  w i t h i n  t h e  same p a ra m e te r— t h e  e n t i r e  
s e t  of a n t e c e d e n t  c o n d i t i o n s .  Causes and t h e i r  e f f e c t s  do no t  occur 
i n  a vacuum. The p e r s o n  cannot  s t o p  a s i t u a t i o n ,  composed of  cau s es ,  
c o n d i t i o n s ,  r e l e v a n t  h i s t o r i e s ,  and i r r e l e v a n t  f a c t o r s ,  i n  o r d e r  t o  
i s o l a t e  a s i n g l e  cause  and e f f e c t .  Yet,  t h e  i n q u i r y  i n t o  c a u s a t i o n  i s  
n o t  an i n q u i r y  i n t o  la w s .  R a th e r ,  n e c e s s a r i l y ,  t h e  i n q u i r y  i s  
conce rned  w i t h  s i n g l e ,  i n d i v i d u a l  e v e n t s  (Ducasse ,  1 9 2 4 ) .
6What i s  n eeded  i s  a m e n ta l  p r o c e s s  t h a t  may u n i t e  c o n jo in e d  
p e r c e p t i o n s  o f  c a u s e s ,  c o n d i t i o n s ,  and e f f e c t s  i n t o  a p a t t e r n ,  th e re b y  
a i d i n g  t h e  o b s e r v e r  i n  h i s  compar isons  and su b se q u e n t  d e c i s i o n s .  Such 
a s i m p l i f i c a t i o n  p r i n c i p l e  i s  embodied i n  K e l l e y ' s  (1973) n o t i o n  of  
c a u s a l  schema— an assumed p a t t e r n  of  d a t a  t h a t  r e l a t e s  t h e  p a r t i a l  
i n f o r m a t i o n  a v a i l a b l e  t o  t h e  i n d i v i d u a l ' s  p a s t  e x p e r i e n c e  and b e l i e f s  
of  how c e r t a i n  k inds  of  cau s es  m ig h t  i n t e r a c t  t o  produce  an  e f f e c t .  
Though K e l l ey  p o s t u l a t e s  a v a r i e t y  of schemata,  on ly  two w i l l  be 
a d d r e s s e d  h e r e .
When more  th a n  one a n t e c e d e n t  i s  r e q u i r e d  t o  produce an  e f f e c t ,  
t h e  m u l t i p l e  n e c e s s a r y  cause schema i s  invoked .  For example,  a 
sa lesman f o r  a computer  f i r m  r e c e i v e s  a l a r g e  bonus check  n o t  j u s t  f o r  
c o n t r a c t i n g  w i t h  t h r e e  new, l a rg e  a c c o u n t s  ( s a l e s p e o p l e  a r e  ex p e c te d  
t o  produce new growth w i t h i n  t h e i r  t e r r i t o r y ) ,  bu t  a l s o  because  he  
s o ld  a l l  of h i s  e x i s t i n g  a c c o u n t s  t h e  i d e a  of u p g ra d in g  t h e i r  computer  
sy s tem s .  This  k in d  o f  schema, f o r  m u l t i p l e  n e c e s s a r y  c a u s e s ,  a l l c w s  
t h e  i n f e r e n c e  t h a t  more  t h a n  one cause  was p r e s e n t .  Only two c au s es  
a r e  used  i n  t h e  example,  but  i t  shou ld  be n o te d  t h a t  ' \ n u l t i p l e "  h e r e  
may i n d i c a t e  any number of c a u s e s .
M u l t i p l e  n e c e s s a r y  cau s es  make t h e  a t t r i b u t i o n a l  a n a l y s i s  f a i r l y  
s t r a i g h t f o r w a r d :  O ccurrence  of t h e  e f f e c t  i n d i c a t e s  t h a t  a l l  of th e
causes  w ere  p r e s e n t .  I d e n t i f y i n g  t h e  p re s e n c e  of a s i n g l e  cause  or 
m u l t i p l e  causes  i s  more c o m p l ic a te d  when t h e  e f f e c t  h a s  m u l t i p l e  
s u f f i c i e n t  c a u s e s .  Assuming an  e f f e c t  or b e h a v i o r  t h a t  cou ld  have  
been  b ro u g h t  about  by e i t h e r  of two c a u s a l  e l e m e n t s ,  t h e  e f f e c t  can
7a c t u a l l y  p roduced  i n  t h r e e  ways.
The f i r s t  c a u s a l  el ement cou ld  produce  t h e  e f f e c t  a l o n e ,  t h e  
second c o u ld  produce  th e  e f f e c t  a l o n e ,  or both  c au s es  cou ld  be p r e s e n t
f o r  th e  e f f e c t  (Shaver ,  1 9 8 1 ) .  For example,  a man i n t e r v i e w s  f o r  a
p o s i t i o n ,  and i s  h i r e d .  The p e r s o n n e l  d i r e c t o r  w i t h  whom he 
i n t e r v i e w e d  remarked  d u r in g  t h e  i n t e r v i e w  t h a t  t h e  m a n ' s
recommendat ions  w ere  v e r y  i m p r e s s i v e ,  and a l s o  t h a t  h i s  knowledge of
d a t a  a n a l y s i s  f a r  exceeded  t h a t  of t h e  o t h e r  a p p l i c a n t s .  Which 
c h a r a c t e r i s t i c  go t  him t h e  jo b ?  Or cou ld  i t  have been  a c o m bina t ion  
of  t h e  c h a r a c t e r i s t i c s ?
As a g u id i n g  p r i n c i p l e  i n  t h e  i n s t a n c e  of m u l t i p l e  s u f f i c i e n t  
cau s es ,  K e l l e y  s u g g e s t s  t h e  d i s c o u n t i n g  p r i n c i p l e :  "The r o l e  of a
g iv e n  cause i n  p roduc ing  a g iv e n  e f f e c t  i s  d i s c o u n t e d  i f  o t h e r  
p l a u s i b l e  cau s es  a r e  a l s o  p r e s e n t "  (p. 1 1 3 ) .  Each s u f f i c i e n t  cause 
w i l l  be d i s c o u n t e d  a s  t h e  e x p l a n a t i o n  f o r  th e  e f f e c t  i n  d i r e c t  
p r o p o r t i o n  t o  t h e  number of a l t e r n a t i v e s  (Shaver ,  1 9 7 5 ) .
The n o t i o n  of  c a u s a l  schema and r e s e a r c h  of t h e  concep t  were  
r e c e n t l y  c r i t i c i z e d  by F i e d l e r  (1982) . While he  a c q u i e s c e d  t h a t  th e  
concept  of c a u s a l  schema i s  an i m p o r t a n t  one, he con tended  t h a t  t h e  
concept  i s  used  i n  a c i r c u l a r  manner ,  no t  d i s c e r n i n g  t h e  a c t u a l  
encoding  p r o c e s s  o f  t h e  s t im u lu s  i n f o r m a t i o n  and s u b s e q u e n t  
a t t r i b u t i o n s .  He rev ie w e d  r e s e a r c h  i n  t h e  a r e a  ( e . g . ,  Cunningham & 
K e l l e y ,  1977;  S h a k le e  & F i s c h h o f f ,  1977; Smith,  1975) and c r i t i c i z e d  
t h e  tenuous  b a s i s  f o r  th e  concept  of schemata a s  be in g  m e re ly  a r e p o r t  
of t h e  r e l a t i o n s h i p s  between v e r b a l  c o n ce p ts  e s t a b l i s h e d  by th e
8e x p e r i m e n t e r s  i n  t h e  b e g in n in g  moments of  t h e  r e s e a r c h  s t u d i e s .
F i e d l e r  c i t e d  t h e  S h ak le e  & F i s c h h o f f  ( 1977) e x p e r i m e n t s  as  t y p i c a l  
r e s e a r c h  d e s ig n e d  t o  r e v e a l  th e  d i s c o u n t i n g  p r o c e s s .  The e x p e r im e n t s  
w i l l  be summarized h e r e ,  as  t h e i r  r e s e a r c h  i s  a l s o  used  i n  t e s t i n g  t h e  
c e n t r a l  t h e o r e t i c a l  h y p o t h e s i s  i n  t h i s  s t u d y .
S u b j e c t s  i n  t h e  S h ak le e  and F i s c h h o f f  (1977)  e x p e r im e n t s  w ere  
a sked  t o  e s t i m a t e  p r o b a b i l i t i e s  of  t h e  causes  of  24 s e p a r a t e  e v e n t s ,  
such as "Susan made made a $25 d o n a t i o n  t o  a canc e r  r e s e a r c h  f u n d . "  
Depending  on t h e  e x p e r i m e n t a l  c o n d i t i o n ,  s u b j e c t s  were  g iv e n  e i t h e r  
one p o s s i b l e  cause  f o r  t h e  e v e n t ,  ( " S u san  o f t e n  g iv e s  money t o  
c h a r i t i e s " , )  o r  two p o s s i b l e  c a u s e s  f o r  th e  e v e n t ,  ( "Susan  o f t e n  g iv e s  
money to  c h a r i t i e s  and someone c l o s e  t o  Susan  r e c e n t l y  d i e d  of  
c a n c e r " ) .  In  t h e  t h i r d  c o n d i t i o n ,  s u b j e c t s  w ere  in fo rm ed  t h a t  one 
cause was known to  have  produced  t h e  e v en t ,  and a n o t h e r  cause could  
have  p o s s i b l y  p roduced  t h a t  e v e n t ,  such as t h e  f a c t  t h a t  S u s a n ' s  
f r i e n d  d i e d  of  c a n c e r  c a u s a l l y  i n f l u e n c e d  h e r  d o n a t io n ,  b u t  S u s a n ' s  
c h a r i t a b l e  d i s p o s i t i o n  was an  u n c e r t a i n  i n f l u e n c e .
The p r o b a b i l i t i e s  a s s i g n e d  t o  t h e  one p o s s i b l e  cause w ere  lower  
when i t  was p a i r e d  w i th  e i t h e r  a known cause or a p o s s i b l e  cause  than  
i n  t h e  two p o s s i b l e  causes  c o n d i t i o n .  The m u l t i p l e  s u f f i c i e n t  cause 
schema would  p r e d i c t  t h a t  a second p o s s i b l e  cause  would d e c r e a s e  t h e  
p r o b a b i l i t y  t h a t  t h e  f i r s t  p o s s i b l e  cause produced  t h e  e f f e c t .  The 
r e s u l t s  c o n c l u s i v e l y  i n d i c a t e d  t h a t  d i s c o u n t i n g  d i d  n o t  occur  when an 
a l t e r n a t e  ( p o s s i b l e )  cause  was g iv e n  a s  t h e  e x p l a n a t i o n  f o r  th e  e v e n t .
F i e d l e r  con tended  t h a t  t h e  s u b j e c t  i n  t h e s e  e x p e r i m e n t s  was be ing
9asked m e re ly  to  r e c a l l  t h e  s em an t ic  r e l a t i o n s  i n i t i a l l y  e s t a b l i s h e d  by 
t h e  e x p e r i m e n t e r .  While F i e d l e r  c r i t i c i z e d  t h e  r e s e a r c h  m ethodology ,  
S hak lee  (1983) d e fe n d s  i t ,  and, i n  t u r n ,  c r i t i c i z e d  t h e  m u l t i p l e  
s u f f i c i e n t  schema as a n  e x p l a n a t o r y  concept  of c a u s a l  judgm en ts .  I t  
i s  i n t e r e s t i n g  t o  n o te  t h a t  t h e  v e ry  r e s e a r c h  F i e d l e r  c r i t i c i z e s  i s  
i n t e r p r e t e d  by S h s k lee  as  a d e q u a t e l y  f a l s i f y i n g  t h e  d i s c o u n t i n g  
p r i n c i p l e .
I t  i s  e m p i r i c a l l y  i n d i c a t e d ,  a c c o rd in g  t o  S h a k le e  & F i s c h h o f f  
(1 9 7 7 ) ,  t h a t  a n o t h e r  p r i n c i p l e  i s  g u i d i n g  t h e  c a u s a l  d e c i s i o n  p r o c e s s  
when t h e r e  a r e  m u l t i p l e  s t i f f  i c i e n t  c a u s e s ,  and th e y  have l a b e l e d  i t  
t h e  p r i n c i p l e  of minimum c a u s a t i o n .  T h e i r  r e s e a r c h ,  a long  w i t h  t h a t  
of o t h e r  i n v e s t i g a t o r s  (Kun & Weiner ,  1973; Smith,  19 7 3 ) ,  has produced  
r e s u l t s  t h a t  propose t h a t  s u b j e c t s  do n o t  i n d i c a t e  u n c e r t a i n t y  about 
t h e  p re s en ce  of a second cause  when one cause i s  known, which i s  wha t  
t h e  d i s c o u n t i n g  p r i n c i p l e  would p r e d i c t .  R a the r ,  s u b j e c t s  i n d i c a t e  
c e r t a i n t y  about  t h e  ab s e n c e  of t h e  second c a u s e .  For example,  Kun and 
Weiner (197 3) gave s u b j e c t s  i n f o r m a t i o n  c o n c e rn in g  t a s k  d i f f i c u l t y  and 
t a s k  outcome ( s u c c e s s  o r  f a i l u r e ) .  The s u b j e c t s  w e re  t h e n  g iv e n
i n f o r m a t i o n  about  t h e  one p e r s o n a l  d e t e r m in a n t  c a u s in g  t h e  s u c c e s s  or
f a i l u r e ,  e i t h e r  a b i l i t y  or e f f o r t .  The s u b j e c t s  w e re  t h e n  a sked  t o
g iv e  a t t r i b u t i o n s  o f  t h e  c e r t a i n t y  t h a t  one p e r s o n a l  cause  ( a b i l i t y  or
e f f o r t )  was a d e t e r m in a n t  of t h e  outcome, g iv e n  knowledge abou t  t h e  
p r e s e n c e  of t h e  o t h e r  p e r s o n a l  cause .  Again,  c o n t r a r y  t o  t h e  
p r e d i c t i o n s  of  t h e  d i s c o u n t i n g  p r i n c i p l e ,  s u b j e c t s  w e re  no more 
u n c e r t a i n  abou t  t h e  r o l e  of t h e  f i r s t  p o s s i b l e  cause  when i t  was
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p a i r e d  w i t h  a second p o s s i b l e  cause th a n  when i t  ap p e a re d  a l o n e .  
R a th e r ,  t h e  second cause was ju d g e d  t o  be i r r e l e v a n t .
C u r ren t  r e s e a r c h  by Shak lee  & F i s c h h o f f  (1982)  e x p l a i n s  t h e s e  
r e s u l t s  i n  te rms  of  an i n f o r m a t i o n - s e a r c h  paradigm.  When g iv e n  t h e  
o p p o r t u n i t y ,  s u b j e c t s  d id  n o t  ask  th e m s e lv e s  about  a p o t e n t i a l l y  
r e l e v a n t  cause when they  knew t h e  r o l e  of one cause i n  p ro d u c in g  t h e  
e f f e c t .  Th is  l a c k  of  i n f o r m a t i o n  g a t h e r i n g  was te rmed a " t r u n c a t e d  
s e a r c h . "  I t  i s  i n f e r r e d  from th e s e  r e s u l t s  t h a t  c a u s a l  a n a l y s i s  
c e a s e s  once any one s u f f i c i e n t  cause  h a s  b e e n  e s t a b l i s h e d .
A l t e r n a t i v e  c a u s e s ,  p o s s i b l e  i n  a m u l t i p l e  cause c o n d i t i o n ,  would be 
r e j e c t e d ,  h e l d  i n  a m b ig u i ty ,  or would  n o t  be  c o n s id e r e d  a t  a l l  
( S h a k le e  & F i s c h h o f f ,  1 9 8 2 ) .
One of F i e d l e r ' s  (1982) p r im a ry  c o n t e n t i o n s  was t h a t  th e  n o t i o n  
o f  c a u s a l  schema cou ld  a c q u i r e  c o n c e p tu a l  s t a t u s  ( r a t h e r  th a n  
e x p l a n a t o r y  s t a t u s )  o n ly  th rough  t h e  c o n f i r m a t i o n  of  p r e d i c t i o n s  t h a t  
co u ld  n o t  have  b e e n  made i n  i t s  a b s e n c e .  But showing t h a t  a 
c o n c e p tu a l  idea  i s  " b e t t e r "  t h a n  common sense i s  o n ly  one way to  
d e m o n s t r a te  i t s  p r e d i c t i v e  power. Another  way i s  t o  compare i t  t o  an  
a l t e r n a t i v e  t h e o r e t i c a l  i d e a .  When t h e  q u e s t i o n  i s  "How much w i l l  a 
p a r t i c u l a r  cause be d i s c o u n t e d  i f  o t h e r  p l a u s i b l e  causes  a r e  a l s o  
p r e s e n t ? "  a n o t h e r  p o s s i b l e  e x p l a n a t i o n  o f  t h e  p r i n c i p l e  w i l l  be 
c o n t r a s t e d  h e r e  t o  t h e  minimus c a u s a t i o n  p r i n c i p l e  of S hak lee  (197 6 ) .  
That  a l t e r n a t i v e  i s  t h e  'V a u l t i p le  d i s c r e t e  c a u s e s "  t h e o r y  o f  Shaver 
(1981) .
While S h a v e r ' s  (1981) t h e o r y  a d d r e s s e s  t h e  q u e s t i o n  of  p re s en ce
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or absence  of a cause ,  t h e  p remise  b e g i n s  from a d i f f e r n t  t h e o r e t i c a l  
p e r s p e c t i v e .  This  p e r s p e c t i v e  i s  b u i l t  upon i d e n t i f i c a t i o n  of  an 
i n h e r e n t  w eakness  i n  K e l l e y ' s  (1972,  197 3) d i s c u s s i o n s  of  m u l t i p l e  
p l a u s i b l e  c a u s e s .  That  w eakness  l i e s  i n  d e f i n i n g  one of c a u s a l  
s c h e m a ta ' s  c e n t r a l  c o n c e p tu a l  terms i n  two d i s p a r a t e  ways.
A cco rd ing  t o  K e l l ey  (1972 ,  1973 ) ,  a cause may in f l u e n c e  b e h a v i o r  
by v i r t u e  of v a r i a t i o n s  i n  i t s  s t r e n g t h ,  o r  by i t s  p r e s e n e e - a b s e n c e .
In  o r d e r  to  em phas ize  t h a t  t h e s e  a r e  in d e e d  two d i f f e r e n t  t y p e s  of  
cau s es ,  Shaver  (1981) h a s  l a b e l e d  t h e  fo rm e r  a con t in u o u s  cause ,  and 
t h e  l a t t e r  ( p r e s e n t  or a b s e n t )  a d i s c r e t e  cau se .
T h e o r e t i c a l l y ,  as  w e l l  as c o n c e p t u a l l y ,  a cho ice  must  be made 
between  t h e  two, and i n  t h e  s i m p l e s t  c a t e g o r i c a l  terms of  A r i s t o t e l i a n  
e f f i c i e n t  c a u s e s ,  a con t inuous  cause  can be n e i t h e r  a cause nor a 
noncause  (Shaver ,  1981) . Var ious  s t r e n g t h s  a r e  no t  measured  on a 
c a u s a l  cont inuum. R a th e r ,  each v a r i a t i o n  may c o n s t i t u t e  a cause i n  
and of  i t s e l f ,  and t h a t  p a r t i c u l a r  v a r i a n t  may b r i n g  abou t  t h e  e f f e c t  
by i t s  p r e s e n c e .  The cause may t h e n  be i d e n t i f i e d  a s  a d i s c r e t e  
cause ,  and, a c c o r d in g  t o  S haver  (1981) d i s c r e t e  causes  a r e  t h e  k in d s  
o f  causes  i m p l i c i t l y  p r e s e n t  i n  t h e  m u l t i p l e  s u f f i c i e n t  c a u s a l  schema.
The m u l t i p l e  d i s c r e t e  c au s es  t h e o r y  i s  b a s e d  on  t h e  a s s u m p t io n  
t h a t  e v e n t s  r e g a r d e d  as " t h e  c a u s e "  a r e  among s e v e r a l  c a u s a l  e lem en ts  
t h a t  t o g e t h e r  combine to  form th e  s u f f i c i e n t  cause f o r  th e  occu r renc e  
of an e v e n t .  For example,  many t im es  f a u l t y  w i r i n g  i s  s a i d  t o  have 
caused  a f i r e .  But f a u l t y  w i r i n g  may cause  a f i r e  only  i f  f lammable  
m a t e r i a l s  and oxygen a r e  p r e s e n t  ( J o n es ,  1 9 7 3 ) .  And, w h i l e  th e
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flammable m a t e r i a l s  and t h e  p r e s e n c e  of oxygen a r e  c a u s a l l y  r e l e v a n t  
t o  t h e  occu r ren c e  of t h e  e v e n t ,  t h e r e  a r e  a l s o  c a u s a l l y  i r r e l e v a n t  
e v e n t s  p r e s e n t  i n  t h i s ,  (and  i n  a n y ) ,  s i t u a t i o n .  The f a c t  t h a t  the  
b u i l d i n g  was an o f f i c e  b u i l d i n g ,  f o r  example,  i s  n o t  r e l e v a n t  t o  t h e  
s t a r t i n g  of  t h e  f i r e s .  I d e n t i f i c a t i o n s  of  c a u s a l l y  i r r e l e v a n t  e v e n t s  
a r e  l o g i c a l  d e s i g n a t i o n s ,  n o t  n e c e s s a r i l y  a t t r i b u t i o n a l  ones (Shaver,  
1981) .
Given t h e  g e n e r a l  c o n d i t i o n s  f o r  th e  occu r ren c e  of an e f f e c t ,  and 
knowing t h a t  d i s c r e t e  cau s es  r a r e l y  occur i n  t o t a l  i s o l a t i o n ,  t h e  
p o s s i b i l i t y  of c a u s a l  s u b s e t s  i s  deduced.  Taking i n t o  c o n s i d e r a t i o n  
o n ly  c a u s a l l y  r e l e v e n t  c o n d i t i o n s ,  th e  s u b s e t  c o n s i s t i n g  of  c a u s a l  
e l em en t s  a b l e  t o  b r i n g  abou t  an  e f f e c t ,  l a b e l e d  by Shaver (1981) a s  a 
min ima l  s u f f i c i e n t  c a u s a l  s u b s e t ,  must mee t  two c r i t e r i a .
F i r s t ,  th e  s u b s e t  must  produce th e  e f f e c t .  Second, each element 
of t h e  s u b s e t  must  be what  Mackie (1965) c a l l s  n o n r e d u n d a n t : i t  must  
be  a b l e  t o  produce th e  e f f e c t  i n  c o n c e r t  w i t h  o t h e r  e l e m e n t s ,  bu t  must  
no t  be a b l e  t o  produce  th e  e f f e c t  by i t s e l f .  Every cause  i s  d i s c r e t e ,  
and, in  c o n j u n c t i o n  with  t h e  o t h e r  elememts of  t h e  min imal s u f f i c i e n t  
ca u s a l  s u b s e t ,  c o n t r i b u t e s  t o  t h e  c r e a t i o n  of  th e  e f f e c t  (Shaver,  
198 1 ) .
A minimal s u f f i c i e n t  s u b s e t  c o n s i s t i n g  of  i n t e r n a l ,  r e l e v a n t  
causes  i s  p r e s e n t ,  as i s  a min ima l  s u f f i c i e n t  s u b s e t  of e x t e r n a l  
c a u s e s .  A r e d u n d a n t  c a u s a l  s u b s e t  t h e r e f o r e  e x i s t s :  The u n io n  of
th e se  two minimal s u f f i c i e n t  s u b s e t s  (Shaver ,  1 9 8 1 ) .  C o n s id e r i n g  
t h e s e  p re m is e s ,  th e  d i s c o u n t i n g  p r i n c i p l e  can be r e s t a t e d :  The r o l e
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of a g i v e n  m i n im a l ly  s u f f i c i e n t  cause i n  p ro d u c in g  a g i v e n  e f f e c t  w i l l  
be d i s c o u n t e d  t o  t h e  e x t e n t  t h a t  o t h e r  m i n im a l ly  s u f f i c i e n t  c a u s e s  a r e  
a l s o  p r e s e n t  (Shaver ,  1 9 8 1 ) .  The change f r a n  K e l l e y ' s  o r i g i n a l  th e o ry  
may sound s l i g h t ,  but  t h e r e  i s  one v e r y  im p o r ta n t  d i f f e r e n c e .
In  K e l l e y ' s  view of m u l t i p l e  s u f f i c i e n t  c au s es  d i s c o u n t i n g  s h o u ld  
i n c r e a s e  a s  a 1 i n e a r  f u n c t i o n  o f  t h e  number of o t h e r  causes  p r e s e n t .
In  t h e  p r e s e n t  mode l ,  however,  i f  p e o p le  c o n s i d e r  no t  only  t h e  
nonredundan t  s u b s e t s ,  but  a l s o  t h e  r e d u n d a n t  s u b s e t s ,  d i s c o u n t i n g  
s h o u ld  i n c r e a s e  a s  a g e o m e t r i c  f u n c t i o n  o f  t h e  nunber  of non redundan t  
m i n im a l ly  s u f f i c i e n t  c a u s e s .  S p e c i f i c a l l y ,  when m u l t i p l e  c a u s e s  a r e  
p r e s e n t ,  t h e  d i s c o u n t i n g  p r i n c i p l e  c o n c e r n s  i t s e l f  w i t h  th e  
d i s t r i b u t i v e  w e i g h t i n g  of each p o t e n t i a l  c ause .
R e c a l l  t h a t  w i th  two c a u s e s ,  t h e r e  a r e  t h r e e  ways t o  produce an 
a c t i o n ,  no t  two ways .  The a t t r i b u t o r  may combine the  causes  p r e s e n t ;  
each cause  would t h e n  be w e ig h ted  t o  d i s t r i b u t e  t h e  amount of 
red u n d an t  i n f o r m a t i o n  made a v a i l a b l e  by t h e  com bina t ion  of  e v e n t s .  
Because th e  number of p o s s i b l e  c o m bina t ions  i n c r e a s e s  g e o m e t r i c a l l y  
w i th  i n c r e a s i n g  numbers of  e l em en t s  w i t h i n  t h e  min imal s u f f i c i e n t  
s u b s e t s ,  t h e  r e s u l t i n g  d i s c o u n t i n g  f u n c t i o n  should b e  n o n l i n e a r .
In  o r d e r  to  t e s t  t h e s e  h y p o t h e s i s ,  a s tudy  was d e s ig n e d  t o  
m a n i p u l a t e  t h e  number of e l s n e n t s  w i t h i n  t h e  c au s a l  s u b s e t  (Payne & 
Shaver ,  1 9 8 4 ) .  S p e c i f i c a l l y ,  s u b j e c t s  r e a d  and r e a c t e d  t o  a s t o r y  
d e s ig n e d  t o  m a n i p u l a t e  t h e  number of cau s es  g iven  by a p e r s o n n e l
£ i
manager f o r  h i r i n g  a newly employed e x e c u t i v e .  The cover  s t o r y  r e a d  
t h a t  a l t h o u g h  th e  p e r s o n  had a c c e p t a b l e  s c o r e s  on 12 c h a r a c t e r i s t i c s
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im por tan t  t o  any h i r i n g  d e c i s i o n ,  on ly  a s u b s e t  of  th o s e  12 had 
a c t u a l l y  d i f f e r e n t i a t e d  t h e  chosen c a n d i d a t e  from t h e  o t h e r  p o t e n t i a l  
h i r e e s .  The m a jo r  in d e p e n d e n t  v a r i a b l e  i n  t h e  s tudy  was t h e  s i z e  of 
t h i s  s u b s e t :  2, 6 ,  or 10 e l e m e n t s .  S u b j e c t s  were g iv e n  100 c a u s a l i t y
p o i n t s  t o  d i v i d e  among t h e  c h a r a c t e r i s t i c s  p r e s e n t e d  i n  t h e  c o n d i t i o n  
(2 ,  6 ,  or 10  c h a r a c t e r i s t i c s ) .  S u b j e c t s  w e re  a l s o  g iv e n  an  " O the r"  
c a t e g o r y  t o  which t o  a s s i g n  p o i n t s  i f  they f e l t  t h a t  t h e  
c h a r a c t e r i s t i c s  p r e s e n t e d  d i d  n o t  r e p r e s e n t  a l l  of t h e  i n f l u e n c e  i n  
t h e  h i r i n g  d e c i s i o n ,  and w ere  a l s o  t o l d  t h a t  they  d i d  n o t  need t o  use 
up a l l  of th e  c a u s a l i t y  p o i n t s .  C onf idence  r a t i n g s  w e re  t a k e n  a f t e r  
each cause had been  r a t e d  f o r  im p o r ta n c e ,  i n  o r d e r  t o  examine how 
s u b j e c t ' s  c o n f id e n ce  m i g h t  v a r y  as a f u n c t i o n  of  t h e  d i f f e r e n t  c a u s a l  
e lement s e t  s i z e s .
The m a t e r i a l s  were d i s p l a y e d  on a ca thode  r a y  tube computer  
t e r m i n a l ,  connec ted  t o  t h e  u n i v e r s i t y ' s  m a in f ram e  i n t e r a c t i v e  
computer ,  u s in g  a P a s c a l  program w r i t t e n  s p e c i f i c a l l y  t o  conduct  t h e  
r e s e a r c h .  Hie program p r e s e n t e d  t h e  s t o r y ,  randomly a s s i g n e d  s u b j e c t s  
t o  c o n d i t i o n s ,  and c o l l e c t e d  t h e  c a u s a l i t y  judgm ents .
The only  s i g n i f i c a n t  e f f e c t  was f o r  t h e  number of c a u s e s ,  
d e m o n s t r a t i n g  t h a t  t h e  number of e l em en t s  w i t h i n  a c a u s a l  s u b s e t  had 
some d i f f e r e n t i a l  e f f e c t  on t h e  mean number of t o k e n s  a s s i g n e d  t o  a 
cau se .  This  was c o n t r a r y  t o  t h e  p r e d i c a t i o n s  made by t h e  minimum 
c a u s a t i o n  t h e o r y .  The mean c o n f id e n ce  r a t i n g  d i d  n o t  produce  any 
s i g n i f i c a n t  e f f e c t s .  Yet  i n t e r e s t i n g l y ,  a c r o s s  a l l  c o n d i t i o n s ,  
co n f id e n ce  c l o s e l y  approx im ated  t h e  m i d - p o i n t  of t h e  s c a l e  (M = 4 . 6 1
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on a seven  p o i n t  s c a l e ) .
To t e s t  t h e  competing l i n e a r  v e r s u s  n o n l i n e a r  h y p o t h e s e s ,  a t r e n d  
a n a l y s i s  was per form ed on t h e  d a t a ,  and w h i le  t h e  a n a l y s i s  r e v e a l e d  a 
s i g n i f i c a n t  l i n e a r  component,  i t  a l s o  r e v e a l e d  a n o n l i n e a r  component 
t h a t  d i d  n o t  r e a c h  c o n v e n t io n a l  l e v e l s  of  s i g n i f i c a n c e .  The p r e s e n t  
s tudy  was des igned  t o  examine t h i s  n o n l i n e a r  component .  Seve ra l  
changes w e re  made i n  t h e  r e s e a r c h  d e s ig n .
A d d i t i o n a l  c a u s a l  s u b s e t s  w ere  added which p rov ided  more  d a t a  
p o i n t s  f o r  t h e  c a u s a l  e lement v a r i a b l e .  Causal  s u b s e t s  c o n s i s t i n g  of  
3 ,  6 ,  9 ,  and 12 c a u s e s  w ere  randomly p r e s e n t e d  t o  t h e  s u b j e c t s .  And, 
w h i l e  th e  s u b j e c t s  w ere  s t i l l  g iv e n  100 c a u s a l i t y  p o i n t s  t o  which t o  
a s s i g n  t h e  c h a r a c t e r i s t i c s ,  they  were i n s t r u c t e d  t h a t  e a c h  
c h a r a c t e r i s t i c  cou ld  p o s s i b l y  be a s s i g n e d  a t o t a l  of 100 c a u s a l i t y  
p o i n t s .  This  m o d i f i c a t i o n  s e rv e d  t o  l i f t  t h e  p r e v io u s  r e s t r i c t i o n  of 
h av ing  t o  d i v i d e  t h e  p o i n t s  among t h e  c h a r a c t e r i s t i c s .  An a d d i t i o n a l  
v a r i a b l e  was a l s o  added,  t h a t  of i n s t r u c t i o n a l  s e t .  One s e t  of 
i n s t r u c t i o n s  emphasized  t h a t  s i n g l e  c a u s e s  o f t e n  produce e v e n t s ,  one 
s e t  emphasized t h a t  c o m b in a t i o n s  of  causes  may produce  e v e n t s ,  and t h e  
t h i r d  i n s t r u c t i o n  s e t  gave no e x p l i c i t  p rcm p t ing .  S u b j e c t s  i n  t h e  
t h i r d ,  no i n s t r u c t i o n  c o n d i t i o n  served  as  a c o n t r o l  group,  t o  see i f  
p e o p l e  " o r d i n a r i l y "  combine c a u s e s ,  or c o n s i d e r  them i n d i v i d u a l l y .
Me thod
Sub iec t s
S u b j e c t s  w ere  78 male  and 79 fem ale  u n d e r g r a d u a t e  s t u d e n t s  
e n r o l l e d  i n  i n t r o d u c t o r y  psycho logy  c o u r s e s  a t  t h e  College  of Will iam
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and Mary.  P a r t i c i p a t i o n  i n  t h i s  s tudy  p a r t i a l l y  f u l f i l l e d  a co u r s e  
r e q u i r e m e n t .  F ive  s u b j e c t s  w e re  run  i n  m i x e d -g e n d e r  s e s s i o n s .
S t im u lus  M a t e r i a l s
A l l  s u b j e c t s  r e a d  and r e a c t e d  t o  a s t o r y  d e s ig n e d  t o  m a n i p u l a t e  
th e  nuirber  of causes  c la im ed  t o  have  i n f l u e n c e d  a p e r s o n n e l  manager i n  
h i r i n g  a newly employed e x e c u t i v e .  The d e s c r i p t i o n  i n c lu d e d  12 
c h a r a c t e r i s t i c s  t h a t ,  so t h e  c o v e r  s t o r y  c la imed ,  have p roven  t o  
e x h a u s t  n e a r l y  a l l  of th e  i n f o r m a t i o n  t h a t  c o u l d  be used i n  a h i r i n g  
d e c i s i o n .  The 12 c h a r a c t e r i s t i c s  p r e s e n te d  w e r e :  o r g a n i z a t i o n a l
s k i l l s ,  e n thus ia sm ,  p o i s e ,  knowledge of com pute rs ,  g r o a n i n g ,  
a t t r a c t i v e n e s s ,  s t e a d i n e s s  of  work r e c o r d ,  s t r e n g t h  of 
recommendat ions ,  v o c a b u l a ry  s k i l l s ,  sense  of humor, a p p r o p r i a t e n e s s  of 
d r e s s ,  and v o i c e  q u a l i t y .
E x t e n s iv e  p r e t e s t i n g  had  e s t a b l i s h e d  t h e  p l a u s i b i l i t y  and 
im p o r tan ce  of th e se  12 c a u s e s .  The s t o r y  noted  t h a t  a l t h o u g h  th e  
p e r s o n  h i r e d  had  " a c c e p t a b l e ” s c o r e s  on a l l  12 c h a r a c t e r i s t i c s ,  only a 
l i m i t e d  s u b s e t  of  th e  12 had a c t u a l l y  c o n s t i t u t e d  t h e  d e c i d i n g  f a c t o r  
i n  f a v o r  of t h e  c a n d i d a t e  chosen .  The m a jo r  in d e p e n d e n t  v a r i a b l e  i n  
t h i s  s tudy  was t h e  s i z e  of t h i s  l i m i t e d  s e t :  3,  6 ,  9 ,  or  12 from the
t o t a l  s e t  of 12 c h a r a c t e r i s t i c s ,  as t h e  number c la imed  t o  have  been 
used  by t h e  p e r s o n n e l  manager.
A ppara tu s
The m a t e r i a l s  w e re  d i s p l a y e d  on a ca thode  r a y  tube (CRT) computer  
t e r m i n a l ,  c o n n e c t e d  t o  t h e  u n i v e r s i t y ' s  Prime 850 com puter  u s i n g  a 
P a s c a l  program w r i t t e n  s p e c i f i c a l l y  t o  conduc t  t h e  r e s e a r c h .  The
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program was des igned  t o  p r e s e n t  t h e  s t o r i e s ,  randomly a s s ig n  s u b j e c t s  
t o  c o n d i t i o n s ,  o b t a i n  t h e  c a u s a l i t y  judgments ,  and c r e a t e  a cum ula t ive  
d a t a  f i l e  of t h e  s u b j e c t s '  r e s p o n s e s  and b i o g r a p h i c a l  i n f o r m a t i o n .  
Development of t h e  program i s  d e s c r ib e d  i n  Powel l ,  Shaver ,  and Payne 
(1985) .
P rocedu re
Upon a r r i v i n g  a t  t h e  d e s i g n a t e d  m e e t in g  room, s u b j e c t s  were 
inform ed t h a t  they would be ta k in g  p a r t  i n  a c a u s a l  judgment s tudy ,  
and t h a t  a CRT wuld be  used i n s t e a d  o f  a pa p e r - a n d - p e n c i l  
q u e s t i o n n a i r e .  F iv e  s u b j e c t s  w ere  run  i n  m i x e d -g e n d e r  s e s s i o n s .  
S u b j e c t s  r e c e i v e d  t h e  cus tomary  i n t r o d u c t i o n  . r e g a r d i n g  c o n s e n t ,  and 
t h e  consen t  fo rms  w ere  th e n  s ig n e d  and c o l l e c t e d .
C r o s s - c u t t i n g  t h e  c a u s a l  c o n d i t i o n s  was a m a n i p u l a t i o n  of  
i n s t r u c t i o n a l  s e t  w i t h  t h r e e  d i f f e r e n t  l e v e l s ,  and s u b j e c t s  w ere  g iv e n  
one of th e  t h r e e  s e t s  of i n s t r u c t i o n s .  In  a s i n g l e - c a u s e s  c o n d i t i o n  
t h e  i n s t r u c t i o n s  emphasized  t h e  r o l e  t h a t  i n d i v i d u a l  c a u s e s  p la y  in  
b r i n g i n g  about e f f e c t s .  In  a com bined-causes  c o n d i t i o n  t h e  
i n s t r u c t i o n s  e x p l i c i t l y  n o te d  t h a t  i n  many c a s e s  causes  combine to  
produce e f f e c t s .  F i n a l l y ,  i n  a c o n t r o l  c o n d i t o n  t h e r e  w ere  no 
e x p l i c i t  r e f e r e n c e s  e i t h e r  to  s i n g l e  c a u s e s  o r  t o  c o m b in a t i o n s .
In  t h i s  c o n t r o l  c o n d i t i o n ,  s u b j e c t s  were g i v e n  t h e  fo l l o w i n g  
i n s t r u c t i o n s :
Looking f o r  th e  cau s es  of  e v e n t s  i s  something we c l e a r l y  do 
a l l  t h e  t im e .  For example,  t h i n k  o f  t h e  l a s t  t i m e  you r  roommate 
was i n  a bad mood. D i d n ' t  you  t r y  t o  u n d e r s t a n d  why?
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When you l e a v e  c o l l e g e ,  chances  a r e  many of you w i l l  go i n t o  
some type of b u s i n e s s  en v i ro n m e n t .  On t h e  j o b ,  your perfo rmance  
w i l l  be e v a l u a t e d ,  and you may or may n o t  g e t  s a l a r y  i n c r e a s e s .  
W ouldn ' t  you  s e a r c h  f o r  th e  c a u s e s  of g e t t i n g  a poor r a i s e ,  o r  no 
r a i s e  a t  a l l ?
I t  i s  obvious  t h a t  c a u s a l  e x p l a n a t i o n  i s  an i m p o r t a n t  
p r o c e s s .  But we do n o t  know how the se  judgments  a r e  made.  The 
r e s e a r c h  t h a t  we a r e  c o n d u c t in g  i s  an a t t e m p t  t o  c l a r i f y  th e  
p r o c e s s  one goes t h ro u g h  i n  f i n d i n g  t h e  c a u s e s  o f  e v e n t s .
Because so l i t t l e  i s  c u r r e n t l y  known abou t  t h e  p r o c e s s ,  we have  
to  b e g in  by s i m p l i f y i n g  i t ,  and c o n t r o l l i n g  i t  as much as  we can .  
So we w i l l  ask you  t o  e x p l a i n  a s imple  even t  t h a t  h a s  more than  
ore p l a u s i b l e  c a u s e .  And t h a t  i s  wha t  w e ' r e  go ing  t o  do t o n i g h t .  
F i r s t ,  we w i l l  p ro v id e  you with  th e  e v e n t ,  and t h e n  w i t h  th e  
p o s s i b l e  c a u s e s .  We' re g o in g  t o  l i s t  t h e  p o s s i b l e  c a u s e s ,  and 
g e t  you t o  t e l l  us how im p o r tan t  each  p o s s i b l e  cause  i s .  
S p e c i f i c a l l y ,  we w i l l  ask you  t o  e v a l u a t e  an e x e c u t i v e  h i r i n g  
d e c i s i o n  made by a p e r s o n n e l  d i r e c t o r .
In  t h e  s i n g l e - c a u s e s  c o n d i t i o n ,  s e v e r a l  d i f f e r e n t  c a u s a l  
e x p l a n a t i o n s  w e re  g i v e n  f o r  th e  example s i t u a t i o n s  n o t e d  i n  t h e  f i r s t  
two p a r a g r a p h s  of t h e  i n s t r u c t i o n s .  "Was i t  because  h e / s h e m a y  have 
f a i l e d  an exam? Was i t  something you had  done? T ro u b le  a t  home? A l l  
have t o  do w i th  c a u s e s  o f  y o u r  room m ate ' s  bad mood and yo u r  t r y i n g  t o  
u n d e r s t a n d  w h y ,"  w ere  used as  s i n g l e - c a u s e  examples  i n  t h e  f i r s t  
p a r a g r a p h .  W ith in  t h e  second p a r a g r a p h ,  i n s t a n c e s  of p o s s i b l e  c a u s e s
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a f f e c t i n g  a s a l a r y  i n c r e a s e  w ere  g i v e n :  "Was i t  your  p r o d u c t i v i t y ?
Your a t t i t u d e ?  The way you d r e s s e d ? "
The ccm b in ed -ca u se s  i n s t r u c t i o n s  em phasized  t h a t ,  i n  t h e s e  
s i t u a t i o n s ,  c a u s e s  may have combined t o  b r i n g  about  t h e  e f f e c t .  I n  t h e  
f i r s t  p a r a g ra p h  of i n s t r u c t i o n s ,  "Perhaps  t h e  room m ate ' s  bad mood was 
a c o m b in a t io n  of  t h i n g s ,  such as  a bad grade c o u p le d  w i t h  t r o u b l e  a t  
home, or even t h e s e  two combined w i t h  something  you had d o n e . "  And, 
i n  t h e  second p a r a g r a p h ,  "Or c o u l d  i t  have  b e e n  a co m b in a t io n  o f  
f a c t o r s — perhaps  b o t h  you r  p r o d u c t i v i t y  and your  a t t i t u d e  t o g e t h e r  
co u ld  have  a f f e c t e d  t h e  b o s s ' s  im p r e s s i o n  o f  y o u . "  I n  a d d i t i o n ,  t h e s e  
s u b j e c t s  were a l s o  t o l d ,  'Keep i n  mind t h a t  i n d i v i d u a l  cau s es  can  a l s o  
combine w i th  one a n o t h e r ,  " i n  t h e  s e n t e n c e  im m edia te ly  p r e c e d i n g  
o b t a i n i n g  c o n s e n t  f o r  t h e i r  p a r t i c i p a t i o n  in  t h e  s tu d y .
S u b j e c t s  w e re  t h e n  t a k e n  t o  a t e r m i n a l  roan ,  and w ere  s e a t e d  a t  a 
t e r m i n a l .  An a s s i s t a n t  had p r e v i o u s l y  sw i tc h e d  on t h e  t e r m i n a l  and 
e n t e r e d  t h e  s u b j e c t ' s  i d e n t i f i c a t i o n  number, which  caused  t h e  
i n s t r u c t i o n s  t o  be d i s p l a y e d  on t h e  s c r e e n .
The program d i s p l a y e d  t h e  s t o r y ,  t h e  p o s s i b l e  c a u s e s  and t h e  
s u b s e t  s e l e c t e d ,  a l l  a t  a pace c o n t r o l l e d  by t h e  s u b j e c t .  At s e v e r a l  
p o i n t s  s u b j e c t s  w ere  asked q u e s t i o n s  and prompted f o r  answ ers .  The 
program was d e s i g n e d  t o  t e l l  t h e  s u b j e c t s  e x a c t l y  when and which  keys  
t o  t y p e  i n  r e s p o n s e ,  and i t  t e r m i n a t e d  i f  an i n a p p r o p r i a t e  r e s p o n s e  
was g i v e n .  Because d i f f e r e n t  s e t  s i z e s  needed  t o  be p r e s e n t e d  to  t h e  
s u b j e c t s  i n  o r d e r  t o  t e s t  t h e  p r e d i c t i o n s  of t h e  t h r e e  t h e o r i e s  
( K e l l e y ' s ,  S h a v e r ' s ,  and S h a k le e  & F i s c h h o f f ' s ) ,  t h e  program was
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w r i t t e n  t o  randomly s e l e c t  e l e n e n t s  a c c o r d i n g  t o  t h e  s e t  s i z e ,  no t  t h e  
s p e c i f i c  e l e m e n t s .  The program a l s o  p r e s e n t e d  each  s u b j e c t  w i th  a 
d i f f e r e n t  group of e l em en t s ,  t h e r e b y  e n s u r i n g  t h a t  no e x p e r im e n ta l  
a r t i f a c t s  would r e s u l t  from re s p o n s e  t o  any s p e c i f i c  c h a r a c t e r i s t i c s .  
S u b je c t s  w e re  g iv e n  up t o  100 " c a u s a l i t y  p o i n t s "  t o  d e s i g n a t e  t o  each 
c h a r a c t e r i s t i c  p r e s e n t e d  (3 ,  6 ,  9 ,  or 12 c a u s e s ) .  They were a l s o  
g i v e n  an  "O th e r"  c a t e g o r y  t o  w hich  t o  a s s ig n  p o i n t s  i f  they f e l t  t h a t  
t h e  c h a r a c t e r i s t i c s  p r e s e n t e d  d id  n o t  r e p r e s e n t  a l l  of th e  i n f l u e n c e  
on t h e  p e r s o n n e l  m a n a g e r ' s  d e c i s i o n .
S u b j e c t s  answered q u e s t i o n s  d e s ig n e d  t o  r e v e a l  t h e  d i s c o u n t i n g  
p r o c e s s ,  such as ,  "This  p e r s o n n e l  m a n a g e r ' s  d e c i s i o n  was b a s e d  on ly  on 
t h e  t h r e e  c h a r a c t e r i s t i c s  deno ted  by th e  a s t e r i s k .  How im p o r ta n t  do 
you b e l i e v e  eac h  one of t h e s e  c h a r a c t e r i s t i c s  was i n  i n f l u e n c i n g  t h e
m a n a g e r ' s  h i r i n g  d e c i s i o n ? "  A f t e r  each cause  was r a t e d  f o r
im por tance ,  t h e  n e x t  cause  was p r e s e n t e d .  At any p o i n t  d u r in g  t h e  
program the  s u b j e c t s  were a l s o  g iv e n  t h e  o p p o r t u n i t y  t o  see th e  
com p le te  l i s t  of c h a r a c t e r i s t i c s  by typ ing  i n  a code number.  The
s u b j e c t s  w e re  a l s o  asked t o  g iv e  a c o n f id e n ce  r a t i n g  (1 = n o t
c o n f i d e n t  a t  a l l ,  7 = e x t r e m e ly  c o n f i d a i t )  of t h e i r  a t t r i b u t i o n s  of 
impor tance  t o  each  c a u s e .  This  c o n f i d e n c e  q u e s t i o n  was d e s i g n e d  t o  
m e asu re  t h e  h y p o t h e s i z e d  i n v e r s e  f u n c t i o n  of c o n f id e n c e  and t h e  number 
of causes  p r e s e n t .  A f t e r  a l l  of t h e  c a u s e s  w e re  shown f o r  a 
p a r t i c u l a r  c o n d i t i o n ,  s u b j e c t s  w e re  asked t o  r a t e  how c o n f i d e n t  they 
were t h a t  th e  p e r s o n n e l  manager had made a good d e c i s o n  i n  h i r i n g  t h e  
c a n d i d a t e  who had  been  d e s c r i b e d  by th e  c h a r a c t e r i s t i c s  w i t h i n  t h e
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s c e n a r i o .  At t h e  end of  th e  p ro  g ran ,  sub j e c t s  w e re  i n s t r u c t e d  t o  
n o t i f y  th e  e x p e r i m e n t e r .  The s u b j e c t s  w ere  t h e n  thanked  f o r  t h e i r  
p a r t i c i p a t i o n  and e x cu s ed .
R e s u l t s
R e c a l l  t h a t  K e l l e y ' s  (197 3) p r i n c i p l e  p r e d i c t s  t h a t  d i s c o u n t i n g  
s h o u ld  in c r e a s e  as a l i n e a r  f u n c t i o n  of t h e  number of  o t h e r  c a u s e s  
p r e s e n t .  In  S h a v e r ' s  (1981) model ,  d i s c o u n t i n g  s h o u ld  i n c r e a s e  as a 
g e o m e t r i c  f u n c t i o n  because  of c o m b in a t io n s  made a v a i l a b l e  by th e  
i n c r e a s e d  number o f  e l e m e n t s  w i t h i n  a minimal s u f f i c i e n t  s u b s e t .  The 
p r i n c i p l e  o f  minimun c a u s a t i o n  p r e d i c t s  t h a t  th e  number of  c au s es  
g iv e n  i n  a s c e n a r i o  would  have no d i f f e r e n t i a l  e f f e c t  on t h e  mean 
number o f  c a u s a l i t y  p o i n t s  a s s i g n e d  t o  t h e  c h a r a c t e r i s t i c s .  In  
a d d i t i o n  t o  t e s t i n g  t h e s e  h y p o t h e s e s ,  th e  p r e s e n t  s tudy  a t t e m p t e d  to  
a s s e s s  t h e  e f f e c t  of i n s t r u c t i o n  (none,  s i n g l e - c a u s e ,  combined)  on 
c a u s a l i t y  judgments .
Mean c a u s a l i t y  judgments ,  as p r e s e n t e d  i n  T a b le  1 ,  were 
c a l c u l a t e d  by summing t h e  number o f  c a u s a l i t y  p o i n t s  a s s i g n e d  t o  e a c h  
c h a r a c t e r i s t i c  by th e  s u b j e c t .  P o i n t s  a s s i g n e d  t o  t h e  " O th e r"  
c a t e g o r y  were n o t  i n c l u d e d  in  t h i s  sum. This  t o t a l  was t h e n  d iv i d e d
by t h e  nuaber o f  c h a r a c t e r i s t i c s  p r e s e n t e d  t o  t h e  s u b j e c t s  per
c o n d i t i o n  (3 ,  6 ,  9 ,  or 1 2 ) .
A 4 x 3 (Number of E lements  x I n s t r u c t i o n s )  a n a l y s i s  o f  v a r i a n c e  
was conduc ted  on t h e  mean number o f  c a u s a l i t y  p o i n t s  6hown in t h e
u p p e r  p o r t i o n  of Tab le  1 .
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I n s e r t  Tab le  1 about  h e r e
Con tra ry  t o  a l l  t h e o r i e s  n o t e d  above ,  t h e  a n a l y s i s  r e v e a l e d  no 
s i g n i f i c a n t  e f f e c t s  a t t r i b u t a b l e  t o  t h e  number o f  e l e m e n t s .  Al though 
no s p e c i f i c  p r e d i c t i o n  was o f f e r e d ,  t h e r e  was a s i g n i f i c a n t  main 
e f f e c t  fo r  i n s t r u c t i o n ,  F ( 2 ,  145) = 3 . 9 0 ,  _p < .05 .  Or thogonal  
com par isons  r e v e a l e d  t h a t  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  be tween  
t h e  no i n s t r u c t i o n  and com bined-causes  i n s t r u c t i o n  c o n d i t i o n s ,  F (1 ,  
133) * .01 ,  j> > .10 ,  (M = 58.81 f o r  no i n s t r u c t i o n  v s .  5 8 .3 1  fo r  
c o m bined -causes  i n s t r u c t i o n ) ,  bu t  s u b j e c t s  who w ere  g i v e n  s i n g l e - c a u s e  
i n s t r u c t i o n s  had s i g n i f i c a n t l y  lower c a u s a l i t y  judgments  t h a n  th o s e  
g i v e n  t h e  com bined -causes  i n s t r u c t i o n s  (M = 5 8 . 3 1 ) ,  JF (1 ,  133) = 5 .48 ,  
j> < .05 or no i n s t r u c t i o n s  (M = 58 .8 1 )  s u b j e c t s ,  ¥ ( 1 ,  133) = 6 .66,  _p 
< .05 .
An a n a l y s i s  of v a r i a n c e  was perfo rmed on  t h e  mean c o n f i d e n c e  
r a t i n g  a s s ig n e d  to  each  c a u s e .  These means a r e  p r e s e n t e d  i n  t h e  low er  
p o r t i o n  of Tab le  1 .  There was a s i g n i f i c a n t  i n s t r u c t i o n ,  by 
c o n d i t i o n  i n t e r a c t i o n ,  F (6 ,  145) = 2 . 8 0 ,  j> < .0 5 .  This  i n t e r a c t i o n  
i s  i l l u s t r a t e d  i n  F i g u r e  1 .
I n s e r t  F i g u r e  1 about  h e r e
In  o r d e r  t o  i s o l a t e  t h e  s o u rc e  o f  t h i s  s i g n i f i c a n t  i n t e r a c t i o n ,  
s im p le  main e f f e c t s  f o r  number of  e lem en ts  a t  each  ty p e  of i n s t r u c t i o n  
were  examined.  For th e  no i n s t r u c t i o n  c o n d i t i o n ,  t h e r e  was no
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s i g n i f i c a n t  e f f e c t  f o r  c a u s e s .  In  t h e  s i n g l e - c a u s e s  i n s t r u c t i o n  
c o n d i t i o n ,  t h e r e  was a s i g n i f i c a n t  e f f e c t  o f  c a u s e s ,  ¥ ( 3 ,  145) = 
5 . 6 3 ,  < .05 .  To b reak  down t h i s  s i g n i f i c a n t  e f f e c t  f u r t h e r  a t r e n d
a n a l y s i s  was conduc ted  on t h e  number o f  e l e m e n t s ,  r e v e a l i n g  a 
s i g n i f i c a n t  q u a d r a t i c  component,  F ( 1 ,  133) = 6 .57 ,  £  < . 0 1 .  As can  
be seen  i n  F i g u r e  1 ,  in  t h e  s i n g l e - c a u s e s  i n s t r u c t i o n  c o n d i t i o n ,  from 
t h e  s i x  t o  n i n e  c a u s e s  c o n d i t i o n s  t h e r e  was an  i n c r e a s e  i n  c o n f id e n c e ,  
which t a p e r s  o f f  i n  t h e  12 c a u s e s  c o n d i t i o n .
There was a l s o  a s i g n i f i c a n t  s im ple  main  e f f e c t  o f  nunber  o f  
e lem en ts  f o r  w i t h i n  combined i n s t r u c t i o n s ,  _F ( 3 ,  133) = 4 . 6 2 ,  j> < .05 .  
Two s i g n i f i c a n t  components w ere  i d e n t i f i e d  when a t r e n d  a n a l y s i s  was 
conducted  on t h i s  e f f e c t .  The q u a d r a t i c  component was s i g n i f i c a n t ,  F
( 1 ,  133) -  5 .38 ,  j> < . 0 1 .  The c u b i c  component was a l s o  s i g n i f i c a n t ,  F
( 1 ,  133) = 3 .78 ,  j> < . 0 1 .  Both o f  th e se  n o n l i n e a r  t r e n d s  a r e
i l l u s t r a t e d  i n  F i g u r e  1 .  Based on t h e s e  r e s u l t s ,  t h e r e  appea rs  t o  be 
an a r e 8  from th e  s i x  cause  c o n d i t i o n  t o  t h e  12 c a u s e  c o n d i t i o n  w here  
c o n f i d e n c e  i s  d i f f e r e n t i a l l y  a f f e c t e d .  E v i d e n t l y ,  a d i f f e r e n t  p r o c e s s  
i s  super im posed  over th e  i n i t i a l  l i n e a r  r i s e  i n  th e  c o n f id e n c e  c u r v e .
Simple main e f f e c t s  w e re  a l s o  examined f o r  i n s t r u c t i o n s  a t  each 
c a u s a l  e l e n e n t  s u b s e t .  The on ly  s i g n i f i c a n t  s im ple  main  e f f e c t  
o c c u r r e d  a t  6 ix  c a u s e s ,  JF ( 1 ,  133) = 1 9 .0 4 ,  < .0 1 .  S p e c i f i c
com par isons  w i t h i n  t h i s  c a u s a l  s u b s e t  i n d i c a t e d  t h a t  t h e  no
i n s t r u c t i o n  c o n d i t i o n  Ql = 4 . 9 9 )  had  s i g n i f i c a n t l y  lo\aer  c o n f id e n c e  
r a t i n g s  t h a n  e i t h e r  th e  s i n g l e - c a u s e s  c o n d i t i o n  (M = 5 . 6 2 ) ,  X (1* 133)
= 6 . 1 5 ,  j> < .05 ,  o r  th e  combined - c a u s e s  c o n d i t i o n  (M = 6 . 1 2 ) ,  ¥ (1 ,
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133) = 1 8 . 9 7 ,  £  < .001 .
Di scuss  ion
The c o n c e p tu a l  i n t e r p r e t a t i o n s  of t h e  d i s c o u n t i n g  p r i n c i p l e  a r e  
v a r i e d .  Each i n t e r p r e t a t i o n  i s  a n  a t t e m p t  t o  o p e r a t i o n a l i z e  th e  
p r i n c i p l e .  But n o t  a l l  of t h e s e  c o n c e p t u a l i z a t i o n s  seem e q u a l ly  
p l a u s i b l e  i n  l i g h t  o f  t h i s  r e s e a r c h .  While t h i s  s tudy  may have 
p l a n t e d  more t r e e s  i n  t h e  f o r e s t  ( v i a  th e  s i g n i f i c a n t  e f f e c t s  f o r  
i n s t r u c t i o n a l  s e t s ) ,  i t  a l s o  weeded out sane of th e  dense u n d e rb ru s h  
t o  e n a b l e  a c l e a r e r  v i e w  of t h e  i s s u e s  in v o lv e d  i n  d e s c r i b i n g  t h e  
d i s c o u n t i n g  p r i n c i p l e .
The purpose  o f  t h e  t h r e e  i n s t r u c t i o n a l  s e t s  was t o  i d e n t i f y  how 
s u b j e c t s  n a t u r a l l y  responded  when f a c e d  w i t h  a d e c i s i o n  i n v o l v i n g  
m u l t i p l e  s u f f i c i e n t  c a u s e s  i n  com par i son  t o  how they responded when 
th e y  were  t o l d  to  combine c a u s e s .  Because t h e r e  was v i r t u a l l y  no 
d i f f e r e n c e  be tween t h e  a t t r i b u t i o n s  1 judgm ents  made by s u b j e c t s  when 
th e y  were g i v e n  no i n s t r u c t i o n s  (M = 5 8 . 3 1 ) ,  and when s u b j e c t s  w e re  
i n s t r u c t e d  to  combine c a u s e s  (M = 5 8 . 8 1 ) ,  i t  ap p ea r s  t h a t  s u b j e c t s  do 
indeed  form c o m b in a t i o n s ,  s u p p o r t i n g  S h a v e r ' s  (1981) t h e o r y  of 
m u l t i p l e  d i s c r e t e  c a u s e s .  The f i n d i n g  t h a t  s u b j e c t s  who w ere  g i v e n  
t h e  s i n g l e - c a u s e s  i n s t r u c t i o n s  gave  s i g n i f i c a n t l y  lower c a u s a l i t y  
judgments  tha n  both  th e  c o n t r o l  c o n d i t i o n  and t h e  com bined -causes  
i n s t r u c t i o n  c o n d i t i o n  s u p p o r t s  t h i s  h y p o t h e s i s :  Causes  c o n s id e r e d
s i n g l y  were  judged  t o  be l e s s  im p o r ta n t  t h a n  th o s e  in co m b in a t io n .
The " c o n j u n c t i o n  f a l l a c y "  in t r o d u c e d  by Tver sky and Kshneman 
(1974) a l s o  p r o v id e s  s u p p o r t  fo r  t h i s  v iew .  They have found t h a t
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s u b j e c t s  a s s i g n  g r e a t e r  p r o b a b i l i t y  t o  c o n j o i n t  a s s e r t i o n s  t h a n  i s  
o b j e c t i v e l y  p o s s i b l e  based  on t h e  p r o b a b i l i t y  t h a t  e i t h e r  one alone i s  
t r u e .  The c o n j o i n t  s t a t e m e n t  i m p l i e s  t h a t  each  of i t s  components a r e  
t r u e ,  y e t  each component only makes a s t a t e m e n t  about  i t s  own 
p r o b a b i l i t y .  The m u l t i p l e  d i s c r e t e  c a u s e s  t h e o r y  e x p l a i n s  t h i s  
i n f l a t e d  p r o b a b i l i t y  as the  r e s u l t  of t h e  a d d i t i o n  of  c o m b in a t i o n s .
For example,  a " t h i r d ” cause  r e s u l t s  fom u n i t i n g  two (or  more)  
p l a u s i b l e  c a u s e s .
This s u p p o r t  i s  q u a l i f i e d  by th e  l a c k  o f  e f f e c t  a t t r i b u t a b l e  t o  
th e  number of e l em en t s  g iven  i n  a c a u s a l  s u b s e t .  These r e s u l t s  a r e  
s i m i l a r l y  ambiguous w i t h  r e g a r d  t o  K e l l e y ' s  (197 3) i n t e r p r e t a t i o n  of 
t h e  d i s c o u n t i n g  p r i n c i p l e .  But l a c k  of  ev idence  f o r  t h e  d i s c o u n t i n g  
e f f e c t  d i d  n o t  s u b s t a n t i a t e  S h ak le e  & F i s c h h o f f ' s  (1977) t h e o r y  of 
minimal c a u s a t i o n .  On t h e  c o n t r a r y ,  in  a l l  c o n d i t i o n s ,  s u b j e c t s  u s e d  
a l l  of t h e  i n f o r m a t i o n  t h a t  they  were  g i v e n ,  r a t h e r  than  d i s m i s s i n g  i t  
once a s u f f i c i e n t  c au s e  had b e e n  i d e n t i f i e d .  This  cone lus ion  must  be 
q u a l i f i e d  r e g a r d i n g  t h e  th e o ry  of minimum c a u s a t i o n :  t h e  i n s t r u c t i o n s
im p l ied  t h a t  a l l  of th e  c h a r a c t e r i s t i c s  w e re  i m p o r t a n t .  This  perhaps  
p r e v e n t e d  th e  s u b j e c t s  from i d e n t i f y i n g  any one cause  as t h e  
s u f f i c i e n t  c ause ,  and c o n s e q u e n t ly  d i s r e g a r d i n g  su b se q u e n t  c a u s e s .
Perhaps  t h e s e  s u b j e c t s  w e re  no t  d i f f e r e n t i a t i n g  be tween  t h e  
p l a u s i b l e  c a u s e s  p r e s e n t e d  t o  t h a n .  Perhaps  t h e y  were  no t  c o n s i d e r i i ^  
th e  s u f f i c i e n t  p r o p e r t y  t h a t  the causes  w ere  meant  t o  e x h i b i t .  They 
may have b e e n  r e l y i n g  on r e p r e s e n t a t i v e n e s s ,  a h e u r i s t i c  p r i n c i p l e  
sugges ted  by Tversky and Kahneman (1974) t o  g u id e  than in  t h e i r  c au s a l
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judgments .  They were t o l d  t h a t  a l l  o f  t h e  c h a r a c t e r i s t i c s  g iven  
( w i t h i n  t h e  s c e n a r i o )  were  i m p o r t a n t .  In  te rm s  of r e p r e s e n t a t i v e n e s s ,  
th e  s u b j e c t s  w ere  t o l d  t h a t  t h e  outcome ( th e  h i r i n g  d e c i s i o n )  was a 
good m a tc h  w i th  t h e  i n p u t  ( t h e  p a r t i c u l a r  c h a r a c t e r i s t i c s ) .  But 
perhaps  the  s u b j e c t s  the n  v iewed  the input  i n d i s c r i m i n a t e l y ,  as a 
whole  c a u s a l  e n t i t y ,  r a t h e r  t h a n  s e v e r a l  d i f f e r e n t i a l l y  w eigh ted  
p a r t s .
An i n v e r s e  f u n c t i o n  of c o n f id e n c e  and number of  p l a u s i b l e  c a u s e s  
a p p e a l s  n o t  on ly  t o  common s e n s e ,  bu t  i s  a l s o  w e l l - f o u n d e d  i n  th e o ry  
( e . g . ,  Jones  & D a v i s ,  1 9 6 5 ) .  The p re sence  of  a l t e r n a t i v e  e x p l a n a t i o n s  
f o r  an even t  makes th e  im por tance  of  each p l a u s i b l e  e x p l a n a t i o n  
a i tb iguous .  Yet, t h i s  e f f e c t  occured  o n ly  in  an  in t e r  a c t  ion  w i t h  
i n s t r u c t i o n a l  s e t ,  and then  o n ly  f o r  two of t h e  i n s t r u c t i o n  c o n d i t i o n s  
( s i n g l e  and combined c a u s e s ) .  I n  t h e  s i n g l e - c a u s e s  i n s t r u c t i o n a l  s e t ,  
i t  appea rs  t h a t  s u b j e c t s  w ere  u s i n g  t h e  a d d i t i o n a l  i n f o r m a t i o n  
p ro v id e d  by t h e  t h r e e  a d d i t i o n a l  c h a r a c t e r i s t i c s  f rom  3 t o  6 c a u s e s  
c o n d i t i o n s ,  and t h a t  t h i s  a d d i t i o n a l  i n f o r m a t i o n  i n c r e a s e d  t h e i r  
c o n f id e n c e  i n  the  c a u s a l  judgm ents  they made c o n c e r n i n g  t h e  importance  
o f  th e  c h a r a c t e r i s t i c s .  But, w i th  th e  a d d i t i o n  o f  even  more 
i n f o r m a t i o n  (from 6 causes  t o  9 c a u s e s  t o  12 c a u s e s ) ,  t h e i r  con f idence  
waned.  This  i n d i c a t e d  s u p p o r t  f o r  th e  h y p o t h e s i s  t h a t  a d d i t i o n a l  
i n f o r m a t i o n  served o n ly  t o  make th e  r o l e  of  t h e  c h a r a c t e r i s t i c s  
ambiguous .  W ith in  t h e  com bined-causes  i n s t r u c t i o n  c o n d i t i o n ,  
conf  idenc e was a l s o  d i f f e r e n t i a l l y  s f f e c t e d  by  t h e  number of c a u s a l  
e l em en t s  p r e s e n t e d .  Given t h a t  b o th  th e  q u a d r a t i c  component and t h e
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c u b i c  component w ere  s i g n i f i c a n t  i n d i c a t e s  t h a t  t h e  c o n f i d e n c e  t h a t  
was gained  from t h e  p r e s e n t a t i o n  of 6 c a u s e s  (from 3 c a u s e s )  was 
d e t r i m e n t a l l y  a f f e c t e d  by t h e  a d d i t i o n  of more i n f o r m a t i o n  (9 c a u s e s  
and 12 c a u s e s ) .
I t  i s  i n t e r e s t i n g  t o  n o te  t h a t  th e  f u n c t i o n  of t h e  c u r v e s  f o r  the  
co n f id e n ce  v a r i a b l e  i n  t h e  s i n g l e - c a u s e s  i n s t r u c t i o n  c o n d i t i o n  and t h e  
c o m bined -causes  i n s t r u c t i o n  c o n d i t i o n  a r e  s i m i l a r ,  and b o th  d i f f e r  
sub s t  a n t i  a l l y  from th e  f u n c t i o n  o f  the  no i n s t r u c t i o n  c o n d i t i o n .  The 
s i m i l a r i t y  i n  t h e  s i n g l e - c a u s e s  and combined c a u s e s  i n s t r u c t i o n  s e t  
c u r v e s  (as  i l l u s t r a t e d  i n  F i g u r e  1) may i n d i c a t e  t h a t  a d e f i n i t e  
i n s t r u c t i o n a l  s e t  prompted t h e  s u b j e c t s  t o  use seme type o f  
i n f o r m a t i o n  p r o c e s s i n g  s t r a t e g y .  The no i n s t r u c t i o n  c o n d i t i o n  d i d  n o t  
cue t h e  s u b j e c t s  to  use  any s t r a t e g y  and t h e r e f o r e  they c o n s i d e r e d  a l l  
of t h e  i n f o r m a t i o n  e q u a l l y ,  and bee fine more c o n f i d e n t  o f  t h e i r  
d e c i s i o n s  a s  th e  amount of i n f o r m a t i o n  i n c r e a s e d .  The d i f f e r e n c e s  in  
the  i n s t r u c t i o n  s e t s  a t  the s ix  c a u s a l  element c o n d i t i o n  b r i n g s  t o  
mind George M i l l e r ' s  (1956) a r t i c l e  about  t h e  ' to ag ic"  number seven 
(p lu s  or minus t w o ) .  S u b j e c t s  might  have been  d i s p l a y i n g  s u p p o r t  o f  
th e  h y p o t h e s i s  t h a t  th e  immedia te  memory has  a f i n i t e  span o f  seven  
f o r  h o l d i n g  c a t e g o r i e s ,  o b j e c t s ,  d i g i t s ,  and i n  t h i s  c a s e ,  c a u s a l  
e l e m e n t s .
Although th e  i n s t r u c t i o n a l  s e t  e f f e c t  y i e l d e d  d i s c r e p a n t  r e s u l t s  
between c a u s a l  judgment r a t i n g s  and co n f id e n ce  r a t i n g s ,  t h i s  
d i f f e r e n c e  may n o t  be  as b l a t a n t  as t h e s e  r e s u l t s  i n d i c a t e .  Comparing 
t h e  i n t e r a c t i o n s  between i n s t r u c t i o n a l  s e t  and c o n f id e n c e  r a t i n g s  of
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F i g u r e  1 ,  and t h e  same i n t e r a c t i o n  f o r  c a u s a l  judgm en ts ,  i l l u s t r a t e d  
i n  F i g u r e  2 ,  i t  does  a p p e a r  t h a t  th e  f u n c t i o n  of t h e  two i n s t r u c i t o n a l  
s e t s  ( s i n g l e - c a u s e  and combined-cause s ) a r e  s i m i l a r  t o  one a n o t h e r  and 
d i f f e r e n t  from t h e  no i n s t r u c t i o n  c o n d i t i o n .
I n s e r t  F i g u r e  2 about h e r e
There  w ere  obv ious  d i s c r e p a n c i e s  between t h e  p i l o t  s tudy  (Payne & 
S haver ,  1985) and  t h i s  s tu d y .  No l i n e a r  t r e n d  was found  in t h e  
p r e s e n t  d a t a .  But t h e  f i r s t  s tudy  l i m i t e d  th e  c a u s a l i t y  p o i n t s  t o  a 
t o t a l  of 100,  t o  be d i v i d e d  among the  c h a r a c t e r i s t i c s  p r e s e n t e d  to  the  
s u b j e c t .  This  d e s ig n  l i m i t e d  the  means of t h e  2 ,  6 ,  and 10 c o n d i t i o n .  
This  i n s u r e d  a t  l e a s t  a l i n e a r  f u n c t i o n .  The f i r s t  s tudy  a l s o  made no 
a t t e m p t  t o  a s s e s s  s y s t e m a t i c a l l y  d i f f e r e n t  i n s t r u c t i o n a l  s e t s ,  w h i l e  
i n  t h e  p r e s e n t  s tudy  t h i s  v a r i a b l e  accoun ted  f o r  f o r  more v a r i a n c e  i n  
c a u s a l  and c o n f id e n c e  a t t r i b u t i o n s  tha n  did t h e  number o f  c a u s a l  
e l e m e n t s .
The c u r r e n t  r e s e a r c h  d es ig n  r e s p o n d ed  w e l l  t o  seme o f  F i e d l e r ' s  
(1982) m i s g iv in g s  c o n c e rn in g  p rev ious  r e s e a r c h  i n  t h e  d i s c o u n t i n g  
p r i n c i p l e .  The p r e s t r u c t u r i n g  o f  t h e  s t im u lu s  i n f o r m a t i o n  was l i m i t e d  
only by g i v i n g  each  s u b j e c t  a s e t  of c h a r a c t e r i s t i c s  used  i n  t h e  
h i r i n g  d e c i s i o n — t h e  s u b j e c t s  w e re  the n  f r e e  t o  a s s i g n  a s  many or as 
f ew  c a u s a l i t y  to k e n s  as th e y  wished ,  and w ere  a l s o  g i v e n  t h e  "O the r"  
c a t e g o r y  t o  which t o  a s s i g n  t o k e n s .  S u b j e c t s  were t h e r e f o r e  no t  
r e s t r i c t e d  t o  t h e  d e s i g n a t e d  c a t e g o r i e s .  Yet  t h e  s u b j e c t s  w e re  not
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l e f t  t o  guess  randomly in  t h e i r  a t t r i b u t i o n s  of c a u s a l i t y .  D i s p l a y i n g  
t h e  s e t  of a l l  p o s s i b l e  c h a r a c t e r i s t i c s  (12) to  each s u b j e c t  b e f o r e  
t h e  p r e s e n t a t i o n  of t h e i r  c o n d i t i o n a l  s e t  o f  c h a r a c t e r i s t i c s  a c t u a l l y  
u sed  i n  t h e  h i r i n g  d e c i s i o n  (3 ,  6 ,  9 ,  o r  12) p r o v i d e d  th e  s u b j e c t s  
w i th  a d i s c r i m i n a t i v e  c a u s a l  cue p o i n t i n g  t o  p l a u s i b l e  c a u s e s .  With 
t h i s  p a r t  of t h e  d e s i g n ,  s u b j e c t s  w e re  a l low ed  th e  freedom t o  s e l e c t  
w h ich  c a u s e s  w e re  r e l e v a n t  t o  t h e  d e c i s i o n ,  and  which ones w e re  
i r r e l e v a n t .  I n  t h i s  way, s u b j e c t s  cou ld  d e c i d e  in d e p e n d e n t ly  on  t h e  
w e i g h t  and f o r c e  t h a t  d i f f e r e n t  c a u s a l  r e l a t i o n s h i p s  c a r r i e d  in  t h e  
h i r i n g  d e c i s i o n .
W i th in  a l l  t h r e e  t h e o r i e s  of t h e  d i s c o u n t i n g  p r i n c i p l e  compared 
h e r e ,  ( K e l l e y ' s ,  S h a v e r ' s ,  and S h a k le e  & F i s c h h o f f ' s )  t h e  n tmber  o f  
p l a u s i b l e  c a u s e s  c o n s i d e r e d  by an o b s e r v e r  i s  an  im p o r ta n t  v a r i a b l e .  
Yet ,  one c u r r e n t  l i n e  o f  r e s e a r c h  c o n s i d e r s  t h e  ntmber of  c a u s e s  
u n im p o r t a n t  in  making c a u s a l  judgm ents  (H ul l  & West,  1982; W e l l s  & 
R on is ,  1 9 8 2 ) .  R a the r ,  they  b e l i e v e  t h a t  t h e  v a l e n c e  of t h e  causes  
g iv e n  f o r  an e f f e c t  de te rm in e  t h e  d e c i s i o n  t h a t  t h e  a t t r i b u t o r  w i l l  
make. This  n o t i o n  i s  b a s e d  on  i n t e r p r e t a t i o n  of work by Jones  & 
M c G i l l i s  (197 6 ) ,  which i m p l i e s  t h a t  d i s c o u n t i n g  i s  a f u n c t i o n  of  th e  
ass tmed d e s i r a b i l i t y  ( v a l e n c e )  o f  t h e  c a u s e s  i n v o l v e d  i n  b r i n g i n g  
a b o u t  an e f f e c t .
This  i n t e r p r e t a t i o n  o f  t h e  d i s c o u n t i n g  p r i n c i p l e  p o s t u l a t e s  t h a t  
t h e  d i s c o u n t i n g  e f f e c t  f o r  i n c r e a s i n g  t h e  number of  causes  o c c u r s  only 
i f  th e  g iv e n  c a u s e  becomes p r o p o r t i o n a t e l y  l e s s  o f  t h e  t o t a l  v a l e n c e .  
The s t u d i e s  found no e v id en ce  t h a t  t h e  ntmber  o f  c a u s e s  i s  im p o r ta n t
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t o  an a t t r i b u t e s  when t h e  t o t a l  p e r c e iv e d  v a l e n c e  o f  th e  a d d i t i o n a l  
c au s es  i s  h e ld  c o n s t a n t .  This  i s  an  i n t e r e s t i n g  i n t e r p r e t a t i o n ,  but  
v a l e n c e  and nunber of  c a u s e s  a r e  i n e x t r i c a b l y  i n t e r w o v e n  w i t h i n  
a t t r i b u t i o n  judgments .  Valence i s  n o t  an e a s y  l a b e l  t o  app ly ,  and the  
d e s i r a b i l i t y  of a cau s e  as th e  e x p l a n a t i o n  f o r  an even t  may d i f f e r  
from i n d i v i d u a l  t o  i n d i v i d u a l .
More r e c e n t  r e s e a r c h  i n d i c a t e s  t h a t  t h e  s tudy  o f  th e  schema 
concep t  (and t h e r e f o r e  of t h e  d i s c o u n t i n g  e f f e c t )  h a s  come f u l l  
c i r c l e .  The most c u r r e n t  s t u d i e s  e x p l a i n  c a u s a l  judgm ents  in terms of 
framework:  'When s u b j e c t s  a r e  asked t o  e x p l a i n  an e v e n t ,  they  use
t h e i r  c o n t e n t  knowledge o f  the s i t u a t i o n  and t h e i r  a b s t r a c t  knowledge 
of c a u s a l  r e l a t i o n s  t o  c o n s t r u c t  an e x p l a n a t o r y  f ram e"  (Leddo,
Abelson ,  & G ross ,  1984,  p. 9 4 1 ) .  Schema r e s e a r c h ,  back  when i t s  
c o n c e n t r a t i o n  was more  c o g n i t i v e ,  r a t h e r  tha n  s o c i a l ,  a l s o  d e s c r i b e d  a 
schema as an empty frame,  t o  be com ple ted ,  f i l l e d  i n  ( e . g . ,  Woodworth, 
1938) .
Yet t h i s  c u r r e n t  r e s e a r c h  goes  much f u r t h e r  i n t o  th e  i n t r i c a c i e s  
o f  " f i l l i n g  i n . "  The a u th o r s  s t a t e  t h a t  w he the r  m u l t i p l e  c au s es  a re  
u t i l i z e d  depends on t h e  s i t u a t i o n .  In  seme s i t u a t i o n s ,  such a s  
comple ted  a c t i o n s ,  t h e  f r a m e  needs  to  be f i l l e d  i n  b o t h  by t y p i c a l  
g o a l s  ( r e a s o n s )  f o r  th e  a c t i o n ,  and by c o n d i t i o n s  t h a t  made t h e  a c t i o n  
p o s s i b l e .  Th is  s i t u a t i o n  wou ld  t h e r e f o r e  r e q u i r e  m u l t i p l e  
e x p l a n a t i o n s .  On t h e  o t h e r  hand,  when t h e r e  i s  a c t i o n  f a i l u r e ,  one 
e x p l a n a t i o n  seems t o  be s u f f i c i e n t .  To p ro v id e  m u l t i p l e  e x p l a n a t i o n s  
f o r  f a i l u r e  may a p p e a r  e x c e s s i v e  and u n n e c e s s a r y .  The s i t u a t i o n  and
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the  knowledge s t r u c t u r e s  t h a t  t h e  a t t r i b u t o r  b r i n g s  to  th e  s i t u a t i o n  
a r e  t h e  key f a c t o r s  in  t h i s  i n t e r p r e t a t i o n  o f  m u l t i p l e  s u f f i c i e n t  
c a u s e s .
The q u e s t  for  th e  f u n c t i o n  of  t h e  d i s c o u n t i n g  p r i n c i p l e  i s  f a r  
from o v e r .  The approaches  a r e  v a r i e d .  The i d e a s  w i t h i n  t h e  v a r io u s  
s t u d i e s  a r e  o f t e n  n o t  c o n s i s t e n t  with  each o t h e r ,  y e t  each  p r o v i d e s  
more u n d e r s t a n d i n g  cf c au s a l  ju dgm en ts .  Yet one im p o r t a n t  a s p e c t  of 
th e  d i s c o u n t i n g  p r i n c i p l e  ha s  n o t  been as much o v e r lo o k e d ,  a s  a s s u n e d  
i n  most of th e  r e s e a r c h .  That  a s p e c t  i s  the  o p e r a t i o n a l  d e f i n i t i o n  of 
a " s u f f i c i e n t  c a u s e . "  The d i s c  rapenc i e s  between t h e  r e s u l t s  of  the 
v a r i o u s  e x p e r i m e n t s  c i t e d  h e r e  cou ld  be th e  consequence  of  th e  
r e s p e c t i v e  a u t h o r s '  d e f i n i t i o n s  o f  p l a u s i b l e ,  r e l e v a n t ,  and s u f f i c i e n t  
c a u s e s .  Do t h e s e  words d e s i g n a t e  t h e  same ty p e  of causes?
Because t h e  e x p e r i m e n t e r s  d e c i d e  on  t h e  v a r i o u s  c o n d i t i o n s  w i t h i n  
t h e i r  e x p e r im e n t s ,  they a r e  p u t t i n g  t a g s  on w hat  i s  a s u f f i c i e n t  
c a u s e ,  what  i s  a n e c e s s a r y  c a u s e ,  e t c .  They assume t h a t  s u b j e c t s  
re s p o n d  t o  t h e s e  c o n d i t i o n s  a s  such,  and f u r t h e r ,  a n a l y z e  th e  d a t a  and 
make t h e i r  c o n c l u s i o n s  bssed on th e s e  same as s u m p t io n s .  Even 
e x t e n s i v e  p r e t e s t i n g ,  as was conducted in  t h i s  ex p e r im e n t ,  may n o t  
t a k e  i n t o  a c c o u n t  e x p e r i m e n t e r - s u b j e c t  d i s c r e p a n c i e s  i n  t h e  
i n t e r p r e t a t i o n  of t h e  r e l a t i o n s h i p  be tween t h e  ty p e  o f  cause  g iv e n  and 
th e  s i t u a t i o n  t o  be accounted f o r .  To remedy t h i s  r e l i a n c e  on  f a c e  
v a l i d i t y  o f  t h e  co n c e p t s  u s e d  i n  t h i s  r e s e a r c h ,  p r e t e s t i n g  could  
i n v o l v e  a s k in g  s u b j e c t s  open-ended  q u e s t i o n s  as t o  what  they t h i n k  the  
s u f f i c i e n t  c a u s e s  cou ld  be f o r  a p a r t i c u l a r ,  g i v e n  e v e n t .  Less
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a s sum pt ion  a t  t h i s  l e v e l  of  t h e  r e s e a r c h  d es ig n  v o u l d  b e n e f i t  f u t u r e  
i n q u i r i e s  of t h e  ju d g m e n ta l  p r o c e s s e s  t h a t  a r e  invoked when an 
o b s e rv e r  is  f a c e d  w i t h  an ev en t  t h a t  has more th a n  one p l a u s i b l e  
c a u s e .
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Table 1
Mean C a u s a l i t v  P o in t s  and Conf idence  R a t in g s  as a 
F a n e t io n  o f  Causa l  Elements and I n s t r u c t i o n a l  Sets
Number of c a u s a l el  em ent  s
I n s t r u c t  iona l  S e t
3 6 9 12
Causes
C o n t ro l  (None) 59 .72 55.64 5 5 .6 4 65 .03
S i n g l e - c a u s e s 50 .83 47 .32 49 .94 46 .29
Combined-causes 60 .00 58.76 59.23 54 .61
Conf idenc e
C on t ro l  (None) 4.97 4.99 5 . 1 4 5 .67
S in g l e - c  ause s 4 .6 7 5 .62 5.46 5.31
Comb ine d-c ause s 5 .03 6 . 1 2 5 .62 5.39
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F i g u r e  1 .  
f u n c t i o n
F i g u r e  Cap t ion  
Mean c o n f i d e n c e  r a t i n g s  a s s ig n e d  t o  c a u s e s  as a 
y£ c au s a l  e l em en t s  and i n s t r u c t i o n a l  s e t .
Me
an
 
C
on
fi
de
nc
e 
R
at
in
g
39
6.25 
6 00
5.75 i
5.50
5.25
5.00
4.75 i
4.50
4.25
4.00
X— X No Instructions
Single-C auses Instructions 
Combined-Causes Instructions
6 9
Number of E lem en t s
12
40
F i g u r e  Cap t ion
F i g u r e  2_. Mean c a u s a l i t y  p o i n t s  a s s i g n e d  t o  c a u s e s  a s  a 
f u n c t i o n  o f  c a u s a l  e l em en t s  and i n s t r u c t i o n a l  s e t .
M
ea
n 
Ca
us
al
ity
 
Po
in
ts
41
67
64
61
58
55
52 H
49
46
43
40
X— K No Instructions
o -o S ingle-C auses Instructions
*------* Combined-Causes Instructions
6 9
Number of E lem en t s
12
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